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Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1,3-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the Admitted Prior Art in view of Japanese Patent 2000-68620 and Gerber et al (all 
newly cited). 

The admitted prior art as characterized on pages 1-2 of the specification made it 
clear that in the formation of printed wiring boards it was known at the time the invention 
was made to form the same via a laminating operation which included the step of 
roughening the entire surface of the substrates to be laminated with the dielectric 
material in order to provide adequate adhesion between the copper and the dielectric in 
the laminated structure. Typically prior to the lamination operation the surfaces of the 
substrates are smooth and they are roughened along their entire surface in order to 
promote adhesion. The conventional known techniques for roughening the surface prior 
to the lamination operation included oxide and oxide replacement processes as well as 
the application of brass, zinc, or nickel onto the copper surface. Thus, it was known 
prior to lamination to roughen the surface of the substrate including the copper over the 
entirety of the surface of the substrate and that prior to the roughening operation the 
substrate surfaces were known to have been smooth. The admitted prior art failed to 
teach the selective roughening of the signal plane which did not include all of the signal 
plane but rather included the lands on the surface of the same and that the lamination 



Application/Control Number: 10/616,341 Page 3 

Art Unit: 1733 

operation was performed with a sticker sheet (a dielectric film or ply formed from epoxy 
and fiberglass material, i.e. a prepreg for example). 

However, in order to facilitate the formation of fine lines in the circuit pattern of a 
substrate in a printed circuit board, it was known at the time the invention was made to 
roughen only the surface of the land regions where the through holes were to be formed 
and to not roughen the other areas of the copper layer of the assembly as such allowed 
for formation of a fine circuit patterns in the copper foil as evidenced by Japanese 
Patent '620. The reference to Japanese Patent '620 additionally suggested that the 
roughening of the substrate at the land regions resulted in better conductive contact at 
the through hole regions. Applicant is more specifically referred to paragraphs [001 1]- 
[0012] and [0065]. Note that the regions of the lands of the copper layer 3 are 
roughened where the through hole was to be formed while the other regions of the 
copper layer 3 were not roughened. It should be noted that copper layers 3 were 
disposed adjacent each other with a dielectric material 1 disposed there between. The 
references failed to expressly teach that it was known to employ a sticker sheet in the 
lamination of the layers together in the manufacture of the circuit board. 

The reference to Gerber clearly expressed that it was known at the time the 
invention was made to employ a sticker sheet to join the conductive substrates together 
wherein the sticker sheet was formed from a dielectric material. More specifically, 
Gerber suggested that it was known to apply an adhesive film 58, 24, 60, and 62 to join 
the layers of the multilayer board together. The reference suggested that the adhesive 
was in the form of a film layer, see the abstract of the disclosure and column 5, lines 44- 
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46 for example and additionally suggested that the adhesive layers were electrically 
insulative, see column 5, lines 44-46, column 5, lines 58-63. Clearly, the use of an 
adhesive sticker sheet which was a dielectric adhesive layer was known to assembly of 
plural layers in the lamination of a multilayer printed circuit board. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply a 
sticker sheet to join plural layers of a multilayer assembly of a circuit board formed via 
lamination as suggested by Gerber (note that the admitted prior art suggested that the 
boards were formed via lamination and Gerber is just evidencing that which was 
conventionally known at the time the invention was made as a suitable manner for 
lamination of the layers together in a multilayer board) wherein one only roughened the 
surface of the lands of the copper foil of the substrate where a through hole was to be 
formed as such would have allowed for finer circuit patterns in the remainder of the 
copper layer as suggested by Japanese Patent 2000-68620 in the process of making a 
multilayer circuit board as taught by the applicant's admitted prior art. 

With regard to claims 3-5, 8, and 9, the applicant is advised that the admitted 
prior art appears to suggest that the surfaces of the layers are smooth having a 
roughness of less than 1 R z when no roughening operation was performed and that in 
the typical roughening operation of the prior art the roughness appeared to have been 
greater than 3 R z . the roughening of the surface appears to have been to promote better 
adhesion of the layers and one would have understood that roughness greater than 3 
R z would have provided for the same. Additionally the reference to Japanese Patent 
'620 clearly roughened the surface in order to ensure a tight assembly at the land region 
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which was subjected to through hole formation. The specific degree of roughening 
would have been determined through routine experimentation and would have included 
use of the conventional roughening techniques (the same techniques employed by 
applicant) in order to provide adequate contact of the plies as well as avoidance of 
roughness in those regions where fine circuitry was desired in accordance with 
Japanese Patent '620. Regarding claims 6 and 7, the applicant is advised that the 
reference suggested that there were several lands which were roughened in each layer 
of the assembly, see the Figures of the reference wherein the surfaces included at least 
three lands. Additionally, note that the reference suggested that adjacent layers would 
have been roughened in order to facilitate joinder in the land region. The use of 
roughening of both the signal layer and the voltage plane in only selective regions 
therein would have been understood in light of the teachings of the reference to 
Japanese Patent '620 to have been performed in the processing therein. With respect to 
claims 10-15, one skilled in the art would have understood how to utilize a mask to 
prevent roughening in those regions where it was undesirable. Additionally, the 
specified roughening techniques of plating and or oxide or an oxide replacement 
process were known to those skilled in the art at the time the invention was made and 
admitted by applicant as known for the purpose of roughening the layer in circuit board 
manufacture. The specific manner that one roughened the surface is taken as well 
known in the art and additionally the use of a photoresist in the operation is likewise 
taken as conventional in the art. One skilled in the art would have been expected to 
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utilize the known techniques for roughening in order to perform the selective roughening 
of the substrate as taught by Japanese Patent '620. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 12, 13 and 15 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 12, line 2, the applicant refers to the "signal plane" as the surface being 
treated and then on line 3 recites that it is the "voltage plane" which is being treated. 
This is confusing. It is suggested that "voltage" on line 3 of claim 12 be changed to - 
signal-. 

In claim 13, line 1 , the applicant has amended the claim to recite that the claim 
depends from claim 10 rather than claim 8, however claim 8 is the first claim which 
recited that both the voltage plane and the signal plane were roughened in order to 
provide for the second roughness for both layers. It is suggested to provide proper 
antecedent basis for the recited language of the claim that claim 1 3 be made dependent 
upon claim 8 rather than claim 10. 

In claim 15, line 2, the applicant has amended the claim to recite that the signal 
plane is the surface being treated but has not amended line 3 of the claim which refers 
to the voltage plane as the surface being treated. It is suggested that "voltage" on line 3 
of claim 1 5 be changed to -signal-. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1 and 3-15 have been considered 
but are moot in view of the new ground(s) of rejection. 

The applicant argues that the prior art failed to teach the selective roughening of 
the signal plane whereby not all of the signal plane was roughened but at least the land 
regions were roughened. The reference to Japanese Patent '620, newly cited, clearly 
suggested only roughening the land regions in order to make a circuit layer which has 
fine circuitry thereon. Additionally, it would appear from a reading of the background of 
the invention that the improvement provided by applicant was this selective roughening. 
The reference to Japanese Patent '620 provided motivation as to why one skilled in the 
art would have provided only selective roughening for the surface (to allow for finer 
circuitry to be provided for on the layer). 

The applicant is advised that while the reference did not expressly recite the 
roughness values: (1 ) the prior art applied suggested that one skilled in the art would 
have utilized the same roughening techniques; (2) the prior art suggested that 
roughening in the land region was desirous to provide stronger bond in the region of the 
through hole, and; (3) the prior art non-roughened surfaces were recited as "smooth" in 
the disclosure and the roughened surfaces of the admitted prior art were roughened for 
facilitating a bond (thus one skilled in the art would have determined through routine 
experimentation the degree of roughening of the surface in order to obtain an adequate 
bond and such would have included the specified roughness values recited). 
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Regarding the specific techniques used to roughen, these are taken as 
conventional in the art. Additionally the use of a mask and/or photoresist in the 
roughening operation is likewise taken as conventional in the art of circuit board 
manufacture. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff H. Aftergut whose telephone number is 571-272- 
1212. The examiner can normally be reached on Monday-Friday 7:15-345 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on 571-272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 
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